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(54) Compound vacuum pumps 

(57) A compound vacuum pump 1 includes a pump 
body 6 divided by a partition 12 in to upper and lower 
chambers 40, 42. A screw pump section 2 occupies the 
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lower chamber 42 and a Roots-type pump section 4 oc- 
cupies the upper chamber 40. The Roots-type pump 
section 4 comprises two rotors 32 each with a disc 34 
for rotation in a bore 36 of the partition 12. 
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Description 

[0001] The present invention relates to "hybrid" or 
compound vacuum pumps which have two or more sec- 
tions of different operational mode for improving the op- 
erating range of pressures and throughput; and more 
particularly, to oil free (dry) compound vacuum pumps. 
[0002] A screw pump comprising two externally 
threaded or vaned rotors mounted in a pump body and 
adapted for counter rotation in said body with intermesh- 
ing of the rotor threads is well known. Close tolerances 
between the rotor threads at the points of intermeshing 
and with the internal surfaces of the pump body causes 
volumes of gas being pumped between an inlet and an 
outlet to be trapped between the threads of the rotors 
and the internal surface of the pump body and thereby 
urged through the pump as the rotors rotate. 
[0003] Such screw pumps are potentially attractive 
because they can be manufactured with few working 
components and they have an ability to pump from a 
high vacuum environment at the inlet down to atmos- 
pheric pressure at the outlet. However, such screw 
pumps suffer from low pumping speeds at relatively low 
pressures in the order of 500 mbar or less and, to over- 
come this problem, they are often fitted in tandem with 
a separate Roots-type pump to boost the pumping 
speed. The pumping capacity of the Roots-type pump 
can be up to 10 times that of the screw pump. 
[0004] An example of a screw pump in tandem with a 
Roots-type pump is described in EP Publication No. 
0965758 where a Roots stage occupies a first chamber 
of a "hybrid" pump adjacent an inlet to the pump and a 
screw pump stage occupies a second chamber of said 
pump adjacent an outlet from the pump. 
[0005] However, it has been found that when pumping 
down from high inlet pressures a significant interstage 
pressure can develop between the Roots and the screw 
pump stages. This imposes a high force on the screw 
pump rotors and as a consequence the pump bearings. 
[0006] It is an aim of the present invention to modify 
the Roots-type rotors to obviate this disadvantage. 
[0007] According to the present invention, a com- 
pound vacuum pump comprises a screw pump section 
having a first shaft and space therefrom and parallel 
thereto a second shaft mounted in a pump body, a first 
rotor mounted on the first shaft and a second rotor 
mounted on the second shaft, each rotor being substan- 
tially cylindrical and having formed on an outer surface 
at least one helical vane or thread, the helical vanes or 
threads intermeshing together in a first chamber in the 
pump body so that rotary movement of the shafts will 
cause a fluid to be pumped from an inlet towards an out- 
let, the pump additionally including a Roots-type pump 
section including two mating Roots-type rotors also 
mounted on the said shafts and adapted for counter ro- 
tation in a second chamber in the pump body located at 
the inlet end of the pump, and wherein each Roots-type 
rotor has a disc for rotation in a bore of a partition sep- 
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arating said first and second chambers. 
[0008] Preferably, the discs are circular in cross-sec- 
tion and each has a diameter slightly less than the centre 
distance between said first and second shafts. 
s [0009] An embodiment of the invention will now be de- 
scribed, by way of example, reference being made to 
the Figures of the accompanying diagrammatic draw- 
ings in which:- 

10 Figure 1 is a cross-section through a compound 
vacuum pump according to the present invention; 
Figure 2 is a diagrammatic plan view of a Roots- 
type pump section of the compound vacuum pump 
of Figure 1 ; and 
15 Figure 3 is a perspective view of a Roots-type rotor 
modified in accordance with the present invention. 

[0010] Referring first to Figure 1, a unitary vacuum 
pump 1 includes a pump body 6 having a top plate 8 

20 and a bottom plate 1 0. Within the pump body 6 is a par- 
tition 12 which divides the interior of the pump body 6 
into upper and lower chambers 40, 42; the upper (as 
shown) chamber 40 accommodating a Roots-type 
pump section 4 and the lower (as shown) chamber 42 

25 accommodating a screw pump section 2. An inlet (not 
shown) to the pump 1 is formed in the top plate 8 and 
an outlet (not shown) is formed in the bottom plate 10. 
The pump body 6 defines an internal "figure of eight" 
shaped cavity (see Figure 2). 

30 [001 1 ] The screw pump section 2 includes a first shaft 
14 and spaced therefrom and parallel thereto a second 
shaft 16. Mounted for rotary movement with the first 
shaft 1 4 within the pump body 6 is a rotor 1 8 and mount- 
ed for rotary movement with the second shaft 16 within 

35 the pump body 6 is a rotor 20. The two rotors 1 8, 20 are 
of generally cylindrical shape and on the outer surface 
of each rotor there is formed a continuous helical vane 
or thread 22, 24 which vanes or threads intermesh as 
shown. 

40 [0012] The rotors 1 8, 20 are hollow and each contains 
two spaced bearings 26 for supporting the respective 
shafts 14, 16. 

[0013] As shown the shafts 14, 16 extend through the 
partition 12 and at their upper (as shown) ends within 

45 the upper chamber 40 of the pump body 6 support 
Roots-type profile rotors 32 (see also Figure 2). 
[001 4] The shafts 14,16 are adapted for rotation with- 
in the pump body 6 about their longitudinal axes in con- 
tra-rotational direction by virtue of the shaft 14 being 

so connected to a drive motor (not shown) and by the shaft 
16 being coupled to the shaft 14 by means of timing 
gears in a manner known per se. The rotors 32 are po- 
sitioned on their respective shafts 14, 16 and located 
within the upper chamber 40 of the pump body 6 relative 

55 to the internal surfaces of the pump body 6 such that 
they can act in an intermeshing manner in a manner 
known perse in respect of vacuum pumps. 
[0015] As aforesaid, in use both shafts 14, 16 rotate 



EP 1 130 264 A2 



10 



15 



2 



BNSDOCID: <EP 



1130264A2 I > 



3 



EP 1 130 264 A2 



4 



at the same speed but in opposite directions. Fluid to be 
pumped will be passed through the inlet in the top plate 
8 and will be pumped by the Roots-type pump section 
4 such that it passes out from the Roots-type pump sec- 
tion 4 through the partition 12 to enter the screw pump 
section 2. The overall shape of the rotors 18, 20 and in 
particular the vanes 22, 24 relative to each other and 
also relative to the inside surface of the pump body 6 
are calculated to ensure close tolerances with the fluid 
being pumped from the inlet (top as shown) towards to 
the bottom plate 10 and the outlet defined therein. 
[0016] Referring also to Figure 3, according to the 
present invention each Roots-type profile rotor 32 is 
formed with or has attached thereto a circular disc 34 
which is located within a respective bore 36 in the par- 
tition 12 separating the Roots-type pump section 4 and 
the screw pump section 2. 

[0017] Preferably, the discs 34 are each of a diameter 
slightly less than the centre distance between the shafts 
14, 16. 

[0018] During use, the discs 34 act as pressure relief 
pistons, the surface area of each disc being sufficiently 
large for any fluid under pressure between the sections 
2, 4 to generate an upward (as shown) force on the un- 
derside (as shown) of each disc thereby offsetting the 
downward force generated by the pressure on the screw 
rotors 18, 20. 

[0019] Although parallel screws are described and 
shown in Figure 1 of the above embodiment, clearly the 
invention applies equally to compound vacuum pumps 
the screw pump section of which includes tapered 
screws as described and illustrated for example in Eu- 
ropean Patent Publication No. 0965758. 

Claims 

1. A compound vacuum pump comprising a screw 
pump section having a first shaft and space there- 
from and parallel thereto a second shaft mounted 
in a pump body, a first rotor mounted on the first 
shaft and a second rotor mounted on the second 
shaft, each rotor being substantially cylindrical and 
having formed on an outer surface at least one hel- 
ical vane or thread, the helical vanes or threads in- 
termeshing together in a first chamber in the pump 
body so that rotary movement of the shafts will 
cause a fluid to be pumped from an inlet towards an 
outlet, the pump additionally including a Roots-type 
pump section including two mating Roots-type ro- 
tors also mounted on the said shafts and adapted 
for counter rotation in a second chamber in the 
pump body located at the inlet end of the pump, and 
wherein each Roots-type rotor has a disc for rota- 
tion in a bore of a partition separating said first and 
second chambers. 

2. A compound vacuum pump as claimed in Claim 1 , 



in which each disc is circular in cross-section and 
has a diameter slightly less than the centre distance 
between said first and second shafts. 

5 3. A compound vacuum pump constructed, arranged 
and adapted to operate substantially as hereinbe- 
fore described with reference to and as illustrated 
in the Figures of the accompanying drawings. 
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(54) Compound vacuum pumps 

(57) A compound vacuum pump 1 includes a pump 
body 6 divided by a partition 12 in to upper and lower 
chambers 40, 42. A screw pump section 2 occupies the 
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lower chamber 42 and a Roots-type pump section 4 oc- 
cupies the upper chamber 40. The Roots-type pump 
section 4 comprises two rotors 32 each with a disc 34 
for rotation in a bore 36 of the partition 12. 
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